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MeHfleMbiM npu Sypemiu ckbsjkmh, ana 3amKTU or 
M3Hoca SypwibHWX m ofcanHbix Tpy6. CyiuHoctb 
voo6p€TeH^fl: npoTeiaop m* 6ypwibHbix tpy6 
BHrttonaeT ynpymM Kopnyc m MeTannMsecKMM KapKac 
npweu Kopnyc BwnonHeH 113 no/in3^MpHoro rep- ' 
M03nacronnacT3 Xafhpen-4056. flaHHoeTexHMHecKoe 
pemenm mem cneiymwe npewMyaiecrea: ynpy- 

fXtflDOHHOCTWbie C80MC7B3 B 5 pa3 BblUje. H6M y pe3MH 

Ha ocHOBe MwrpwibHbix KaynyKOB, npw yAe/ibHux 
Harpyacax Hu*e 20 H/mm 2 Tepwoanaaonnacr He 



2123100 



no^BepraeTCfl n3Hocy MCTMpaHneM. pa3T>eMHaa 

KOHOpyKUMS nO3B0HHeT onepaTMOHo MOHTUpOsaib 

nporeKTop b ycnoBHflx CypoaoK Ko3<t)<J)MuneHr rpenm 
"aanb-TepM03naaofuiacf 6/H430K k Hynw. hto no3- 
Borwet ysenMWKn> aKcnnyarauMOHHWH pecypc npo- 
TeKropa. B peaynbTBTe Mcnonb30&aHna npoTeKiopa 
o6ecneMMBaercfl Haae*Hoe pa3fleneHne 6ypwnbHux 
Tpy6 u oScaANOM KOnOKHbi e npouecce TexHonom- 
necKoro uw<na. 2 ua , 2 Ta6/i 
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H306peT ew ie othocktch k ycipoMCTBaM, npwwe- 
Hfle M!>IM npn e^eHMH avamm. m * aamnu, 0r 
oyptWbHbix M o6ca^HMX ipy6. 

H3BecreH npoTeioop Wfl SypMnwibix ipv6 
swiwaioinMM pejMHoswM xopnyc c pe6paMH * aa- 
<^K3HM3«poeaHHyK> b h&a MerannwHecxyw apwarypy B 
BMfle "°"aP"° a«aMHwx ujapHnpow pus ares pac- 

P^aroe b ra^ofi nape pacnorn^ c HapUo* 

KOHuw pw^aroB mapHHpHo cBnaaHb. c Kopnycow a 

BHyrpeHHwc pbmaroB paaom pacnonoweHHux nap fl| 

eh- WMOca b cpefle eypoeoro pacjpa \ 0 

lu^lrlf^ 1 m 6 080,0 0He P e ^ b *«w 
3KOTnyaram«)MHbiM pecypc npoTexropa 

u c r^^ n ^ MKMflBn » e ^noHa3HaMeHMK3 
nooZT « npuSHaxoB aanaeTca 

nporeKTop An« oy^^x ipyO. EgnmaiouiMM ynpyniM 

pa^MHux c6anoHeK M3 h3hococtowkoh p£Z 
3PMHpoBaHHb.x MerannHsecKHM KapnacoM. OfiSoi 
coeflMH^rc flpyr c flpyroM npx nOMOi^ xnHHOBoro 
coe fl nHi«TenbHOn)ujTb(pH[2J 

np M peanbHbix 3naMeHHax KOHTaxTHbix Hanpa- 

fiyp^lbHOM TpySOM H 06caflH0S KOflOHHOM H3-33 hkZc 

ynpyronpoMHocrHwx cso^cm Marep^ana npormow 

w CHWKaeT ™^ a ~^ 

^ofipereHHe pewaeT 3a«awy yeem^ 3Kcn~ 
nyar3u M OHHoro pecypca npoiempa nyreM ncnonb- 

xapaKrepMCTMKaMn 

flnfl pemeHw yKaaaHHoii 3«wasM b npoiexrope m 
eyp^tbHux Tpy6. amiwaiomeM ynpyrwfi kodhvc m 

/iH3#.p«oro TepMoanacronnacra XaiiTpen-4056 

B M fl «-T m B 3aafmfleM0 . M T «XHHMeCKOM pGUjeHMli 

Z!f • ™ k«Wc nporeKTopa eu- 

nonHM M3 nonna^pHono TepMoanaaonnacra 

non«3(pMpHbiii TepMoanacronnacT npe fl craan«eT 
cock* cononnMep ™,a (AB) n c sepe^^ 

c^ZL 6 ^ MK C0CT0WH « snaoMHHbix 
onoraMH nonwr.eTpaMeTuneHTepeAranaia o6oaao- 

TepMoanacromiacT nonM3(j)MpHUM T3n-4056 
npe/waaHaseH ^ raroTOBnemw npMBOflHwx pewHoi 

apMMposaHHba fleyMH oioamm cranwofi 
HHsecHMx Hacocoa. nbtneaamMTHbix KonnannoB Ann 

38T0M06HTlen. BMOp^aTOpCB. ^bU 



aMopiwaropoa e aBroMo6>mflx, bcsbosmoxchmx 
Wflox m ynnoTHenun fln« cenbCKoxoaflMcmeHHtux 

™, J?i' M03nacT0nn3CT MMeeT cneflywimie xapawe- 

(+iS) ana30H pa6o4MX reMneDa7 yp °c - (-50)- 

Met^eS i ,afl np ° HH0C11> npM PacnwwMMK Mna - He 

M eHe^3^^ HOeyiV1MM€H,ienpMpa3pb,8e - % - He 

TBepflocn,no(liopyfl.,ycae A - 55- 60 
' <OKa3aren b Tehysecm pacnna B a. r/10MKHnpnp= 

2UH- 5- 10(npw220°C) 

Boflonomomemic. %- He6onee05 
Ha6yxaHne a cpeflax (1 cyroi). % 
MacnoOKP-i- 1,3 
MacnoOKP-3- 5.'7 

flooMraeMbiM npn ocymeciBneHMM H3o6peTeHn* 
peaynbtar coctomt b tom. hto ™S 
Kopnyc nporeKTopa. BunonHenHbrn ^TepwoS 
Tonnaaa. oCnaflaer BbicoKofi nposHocTwo m co nD o- 
|k <«Hocy. 6naro fl ap« s eMy npoTexrop 

Honomseoa« onepaum npoaommenunoe epewa 
ha Our. ; 1 npeflcraaneH npeAnaraeMbiM npoTexrop 

nl P r bHWXTpy6;Ha<pvr - 2 - 3a«oKnpoVLopa 
I IpoTeiopp ans 6ypnnbHb(x ipy6 coctomt wa kop- 
nyca e Bufle AByx paabewMbix oSo/ioMex I apwupo- 
saiMoro MeTannKseooiM nefxpopMpoaaHHUM xapKacoM 
•i Kopnyc liawnonHeH na nonMa^HpHoro Tepnioa- 

flPyr c flpyroM npn noMomn yujeK wimhobum unupeM 
4. BCTaanweMWM a khmhobom aawK 5. 

MeTannKsecKHM xapxac 2 BbmonHen nepcpop*- 

^ZT» (H3npMMep 10 CTanH CT 45 > c oimShk 
pacr.onoweHKb.MH no T eny xapxaca AnaMeTpow 10 mm 
iipoTeKTop pafioTaeT cneflywuiMM o6pa30H 
Ooo/whkm; Kopnyca 1 HawiaflusawTCfl Ha no- 
BepxHocib fiypwibHOM Tpy6w 6 m npn noMOuw yuiex 
coeflMHmorcfl KnHHOBWM unwpe M 4, acrafinfleMUM a 
khhhoboh aaMOK 5. fTepBb.H o.Tt.pt 4 ycTaHaanHB*^ 
epyMHyx). a yaaHOBKa BToporo ujTb.p» 4 oc^SS 
naeTCH np M pnpeaeneHHOM Harare. coaflaaaeMOM 

CTRJKHUM yOpOHCTBOM WIM MOHTaWibIMM wieuiaMK 

peaynwaie cnyctconoffbeMHux onepa^ u now 
Bpamemw 6ypMnbH0M kohohhu aa cseT ncnonbao- 
BaHHfl npoTocppa HaoiwaeTC« KOnraKr gypnnbHtjx 

Tpy6 C 06C3AH0M KO/IOHHOH 

npoflonwffenbHocn, Hafleworo pasneneHMa 
3aBMCwoT BenHMMHb. WHoca npoTexropa 

Ana onpeAeneHMfl Heo6xoflMMb.x xapaxrepnicTHK 
Ob«.H npoBeaeHu 3Kcnnyara U MOHH M e m naeopaTopnue 
McnuTaHHs nporexropoB wa TepwoanacronnaaV M 
pe3MH0Bo M cwecu Ha ocnOBe HMTpn/ibworo KayMyKa 

" ra6a 1 M 2 "PusefleHbi AaHHbie no HcnuTaHMio 
npoTexTopHux MarcpHanoB na M3Hoc m TpeHwe 

CpaBHwenbHbie fl aHHb.e T a6n 1 m 2 nokaausaior. 
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mto TepMoa/iacTonjiacr no cbomm KasecreaM npe- 
BocxoaKT pe3MHy Ha ocHOBe HKrpM/ibHoro Kaysyia. 

flaCoparopHbiMM noibrraHUflMH Ha waujuHe TpeHMa 
TM-2 K0HT3KTK0M napu "cTam> o6caflH0M kohohhw - 
TepMoanaoonnacf yoaHoaneHo, hto K03<J>4n<uMeHT 
TpfiHM^ * ;i3hoc repMoanaCTonnaaoB npw y^enbHbix 

KomaKTHbix Harpysxax 9,6 H/mm 2 npaKTwecKM or- 

cyrcrByeT m nuuib npw Harpy3Kax 20 H/mm 2 npoflfi- 
rmeTca He3HawenbMbiM m3hoc npu hm3kom ko3<J>- 
4)MMneHre TpeHMH. B to )Ke epeMfl y MarepManoB Ha 
6a3e HMTpunbHoro KaynyKa npn koht3ktmom Harpy3xe P 

- 9,6 H/mm 2 o(h>eMHbiM kghoc AocrvtraeT 1,3- 10" 5 

MM 3 /fl>K, K03<t)(J)MUMeHT Tpenwi paseH 0.1 17. a npn P 

= 20 H/mm 2 qfoeMHun M3hoc aocmraeT 1.8- 10~ 5 

M BhiUie npM K03^)C})MUMeHTe TpeHMfl. pdBHOM 6.131. 

OnbiTHWM o6pa3eu 3as?BJweMoro nporeiaopa, yc- 
TaHoaneHHbiM Ha craawMHe N 1 KauHcaficKoPi nno- 
npeAnp^THft w OpeH6ypr6ypra3" t npopa6oia/i 
7200 h 6e3 33M6THbix npn3HaK0B vcHoca. npweM 

K3H0C KOHTpO/IbHOfO 06pa3U3 (np0T6KT0p $HpMbJ 

"Wealherford") cocraBMn 3a 3to BpeMH 9 mm Ha cto- 
poHy. 



npe^naraeMbiM npoTeiaop am 6ypiinbHwx rpy6 
nwe€T cne^ou^e npewMymecTBa: ynpyronpos- 
HOOHbie CBOiicTBa 0 5 pa3 Bbnue, seM y pe3MH Ha 
ocHOBe HwpMnbHbix KayMyKOB. npn yAe/ibHbix nar- 

py3Kax HK)Ke 20 H/mm 2 TepM03/iacronnacT He noA- 
Bepraerca M3HOcy MCTwpaHMeM. paibeMHaa kokct- 
pyKMMfl no3ao/wer onepam&HO MOHTwpoeaTb npoTeiaop 
b ycnoBMRx gypoBoa Ko^uw^em ipem* "aa/ib - 
TepMoanacTonnacf 6/im30k k Hynio. hto no38arweT 
yeenMMWb 3kch ny aTa ljmoh hum pecypc npoTeiaopa B 
pe3ynbT3Te ncnorib30BaHMfl npoTefaopa o6ecneMusa- 
ercfl Haflew*6e pa3Aenewie 6ypwibHux Tpy6 u 06- 
caflHOM ko/iohhu b npoijecce TexHonorweacoro uwxna. 

MCTOHHUKli MMcJlOpMaUMM 

1. ABTOpCKOe CBMA€T6/lbCTB0 CCCP N 1293315. 4 
MKH E 21 B 17/10, TIpoTeKTop /urn 6ypnnbHwx Tpy6". 
aeropoB B. M MeacMBa, A. <D. ToAOpsyio m ap , 3aHan 
14.08.85. onyftn. 28.0287 6H N 8. 

2 PfJ 392.96183 "MHCTpyxuMfl no aKcnnyaTauMM 
6ypwibHbiXT^", BHMMTHe4>Tb. Kyffibnuefi. 1984. c 
86 (npoTomn).: 

3. TepM03jiacTonnacTti. / PIoa pe£. B. B. Mom- 
ceeaa, M. , Xkjm*. 1985. c 161 

4, Ty 38.40335-94. TepM03naaonnacT no/iM3- 

4>UpHblK 



npoTeKTOp aha GypwnbHbix Tpy6. BKnjosaKMUMM 
ynpyroi Kopnyc m MeTannMMecKMti KapKac. otjim- 



naiou^iMCfl Ten*, hto nopnyc BbinonHeH M3 nonns- 
({DMpHoro TepMoanacronnaaa XaKTpen^056 
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AaHHbte no ncnbroHMK) 

Ha M3HOC H TpdHMe 



npoTeKropHbix Marepwanos 



HawMeKOBaHwe 
noKaaaTe/ieA, 

OA. H3M. 
1 



ycnoBHa* nposHocrb npn pacTfl*eNww, 
Mfla 

Mcwynb npw pacnweHMH Ha 10%. Mfla 

OrHocHTenbHoe ywmeHwe npw 

paspbifie. % 

ToepflocTb, 

map A 

mapfl 

M3HOC, MM 



PeaMHa na 

OCHOBe 

_hhtp. Kavsvica 



11.5-13,8 

1.6 
400-500 



70-80 
103-170 



TaSnwqa 1 



TepM03JiacTnnjiacn»i 



Xavm>enn 


5en3o- 


Bmyp 


4056 


4078 


nnacr 


3 


4 


5 


6 


23,6 


15,9 


10.14 


24,28 


3.6 
550 


3,6 
230 


4.2 
540-600 


4.3 
250- 
600 


92-96 
40 

OTCVT. 


90-92 
40 
70 


85-90 
60-70 


85-90 
79-80 



HaHMeHOBamie Marrepwana 


yAenbHaH 
Harpy3Ka. 
H/mm 2 

2 


HblM 
M3HOC, 
MM 


TpeHMfl 

"cra/ib- 
nDOTeK." 


o&beMHoro 

M3H0Ca, 

mmV/Ix 


| 1 

nporeioDp 4>wpMbi 
■Weatherfond" Ha ocHoae 
HwrptinbHono icapiyKa 


P=9,6 
P=13,8 
P=20,0 


3 
0.02 
0,03 
0.092 


4 

0,117 
0.124 
0,131 


5 

1.3x10* 5 
1,5x10"* 
1.8x10* 


TepMosnacronnacT <J>npMbi 
"XaMnrpennMOSe 


P=9,6 
P=20,0 


OTC. 

0,03 


OTC. 

0.064 


OTC. 

0.30x10* 


Pe3HHa Ha ocnoee Hmpn/ibHoro 
Kaysyxa c aHTH<J>pHKqnoHHbiMM 
Ao6aBKaMM 


P=9,6 
P=20 


0.01 
0,06 


0,084 
0,108 


0,43x10* 
1,98x10 s 
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